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1) Response of soybean (Glycine max (L.) Merrill) to foliar application of 
some growth regula tors and in combination with urea and potash . 
Introduction: The concept of foliar nutrition and its relationship with 
yield i s not new. Nutrients , especially the micronutrients when applied as 
foliar spray , exert pronounced influence on plant growth and yield . Such mi-
cronutrients are in use for improving the growth and yield of crops . Narula 
et al . (1967) and Ashour (1971) reported the use of micronutrients as folia r 
application in wheat . In soybean , there were reports of improvement of yield 
with foliar nutrition (Barthakur , 1980) . The present investigation was under-
taken t o find out the effect of growth regulators alone and in combination 
with nitrogen and potash on growth and grain yield of soybean. 
Materials and methods : The experiment was conducted with soybean Var . 
' JS 2 ' in 1984 at Assam Agricultural University , Jorhat , situated at 26°47 ' 
N. Latitude and 94°12 ' E. Longitude on sandy loam soil pH 5 . 2 in 3 randomized 
block design . Fertilizers were applied at 20 : 60:40 N, P
2
o
5 
and K2o in kg/ha, 
respectively, as basal application . The crop was sown on 31 July in rows 30 
cm apart and plant-to-plant 7 cm apart, and was harvested on November 7 , 1984 . 
Growth regulator Bardhak 20 ppm , Planofix 20 ppm and Selmen 20 ppm , (all these 
chemicals contain napthylene acetic acid as active ingredient) Tracel - 2 mi-
cronutrient mixture at 5 g/l , Urea and M.O.P . at 3% (300 g/10 L) were used 
alone and in combination . A control with water spray was also maintained . 
The plant foliage was sprayed once at 50% flowering . Observations were 
recorded on plant height, total leaves/plant , number of branches/plant , num-
ber of pods/plant, number of flowers/plant, and the grain yield . 
Result s and discussion: The sprays of chemi cals failed to produce any 
significant difference in plant height and number of branches per plant , but 
did produce significant differences between treatments in number of flowers , 
and number of pods/plant . Grain yield was significantly affected (Table 1, 
T5) . The increase grain yield due to Bardhak alone with nitrogen and potash 
(T5) was recorded (2131 . 67 kg/ha) followed by (T6
) Planofix in combination 
with nitrogen and potash produced 1992 . 33 kg/ha . The increase in yield may 
be attributed to combined effect of growth regulators and nutrients . There is 
a possibility that plant sex may also affect their response to combined acti on 
Table 1. Effect of foliarnutrition on soybean on yield and yield components , 1984 (rainy season) 
Plant No . of No . of No . of Grain yield 
Treatmentsa height branches/ flowers/ pods/ (kg/ha) 
(cm) plant plant plant 
Bardhak (T 1) 52.33 3 . 67 152 . 00 67.33 1066 . 33 
Plano f i x (T2) 48 . 67 3.33 148 . 67 91. 67 937 . 00 
Salmen (T3) 47 . 00 3 . 00 155 . 33 85 . 33 1068 . 67 
Trace! - 2 (T4) 57 . 00 3.66 157.67 85 . 00 1251 . 67 
Bardhak + 3% U + K each (T5) 55 . 67 4 . 67 170. 67 112 . 66 2131. 67 
Planofix + 3% U + K each (T6) 54.33 3 . 36 158 . 66 112. 33 1992 . 33 
Salmen + 3% U + K each (T7) 44.33 3 . 00 156 . 33 69 . 00 900.00 -...J 
N 
Trace! - 2 + 3% U+K each (TB) 47 . 33 3.00 144 . 00 73 . 33 911. 00 
U + K 3% each (T9) 51.30 3 . 00 149 . 00 85.33 983.33 
Control (TlO) 47 . 67 3 . 33 128.67 56.67 594.33 
C. D. at 5% NS NS NS 21.11 68 . 38 
au Urea, K = Potash. 
73 
of nutrients and growth regulators . Retent ion of flowers in treated plants 
in comparison to contr ol i s another factor by which the yield in pod and 
grain may have increased . Total dry weight of biomass is another indication 
of the response of applied nutrients . The yield of ai r dry mass of the male 
hemp plant was found to be higher due to foliar spray with Cu + GA3 
(Bakardjieva and Ivanova, 1970). Similar results of increased grain yield 
ranging from 0.94 t - 1.23 t/ha in soybean , cv . Hill, were obtained by fo liar 
application of 40 ppm TIBA t o 30 days ol d plants (Krishnamurthy and Gowda , 
1977). Rajput and Sexana , 1973, also obtained results conforming t o the above. 
The retention of flowers and pods , which may be attributed to prevention 
of abscission , was already known (Addicott and Hynch, 1951). From the evidence 
discussed above , it is clear that the combined effect of foliar nutrition of 
growth regulators and urea plays a vital role by preventing abscission as well 
as balanced growth regulating in higher yield. 
The present experimental yield was low because of late sowing due to in-
cessant rain. It was established that variety ' JS 2 1 showed better perform-
ance in early (June) sowing (Sarmah and Kalita, 1984). 
Acknowledgement. The authors are thankful to Dr. B. C. Barthakur, Direc-
tor of Research, and Dr. N. N. Kakoti, Head of the Dept . of Agronomy , A. A.U. , 
Jorhat , for providing facilities to conduct the trial. 
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2) Effect of mulching on seedling emergence and yield of soybean 
Abstract . Experiment carried out with different materials for two 
years revealed the beneficial effects of mulching on seedling emergence 
as well as yield. The average increase in seedling emergence over con-
trol (no mulching) was 97 . 3 , 53 . 1, 35 . 7, and 28 . 6% in plots mulched 
with paddy straw, wheat straw, paddy husk, and wheat husk, respectively . 
Mulching with paddy straw and wheat straw resulted in 55.5% and 44 . 1% 
increase in grain yield, respectively, over no mulching. The reasons 
for the beneficial effects of mulch in seedling emer gence and increase 
in grain yield is discussed. 
June-July is the reconunended time for r ainy season sowing of soybean 
in Assam . Seedling emergence i s , however, badly hindered if there is heavy 
shower within 72 hrs of sowing, because of fo rmation of hard crust on the top 
layer . Seeds may also rot due to accumulation of water coupled with high 
temperature . Mulching has been reported to have beneficial effects in improv-
ing seedling emergence through its dual effects in preventing crus t formation 
and reducing soil temperature (Kaul and Sekhon, 1977). A trial was under-
taken to study the effects of different mulches on seed ling emergence and 
yield of soybean at Jorhat, which receives heavy rainfall during June and 
July (more than 300 mm in each month). 
Materials and Methods : The experiment was laid ou t consecutively for 
two years, 1978 and 1979, in randomized block desi gn with 4 replications . 
Seeds of soybean var . 'JS 2 ' were sown on 5 July 1978 and 5 July 1979 on a 
sandy loam soil with pH 5.2 . The crop was fer tilized with 20 , 80 , and 60 
kg/ha of N, P, and K, respectively. Half of the gr aded dose of N was applied 
at sowing, and the remaining half a t the time of first weeding. Seeds were 
inoculated with rhizobium culture at the rate of 8 g/kg of seeds , before sow-
ing . The gross plot size was 4 x 3 m. Six rows of 4 m length were made in 
each plot at the row distance of 45 cm. Within the rows , seeds were dibbled 
at 8 cm apart. Thus, a total of 300 seeds were dibbled in each plot . The 
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different kinds of mulches used were paddy straw, wheat str aw, paddy husk , 
and wheat husk. In control plo t s , no mulching was done . Two hand weedings 
were done at 15 days and 35 days after sowing . At the t ime of second weed-
ing , a light earthing up was done . 
Results and Discussion : Mulching with paddy straw resulted in the high-
est percentage of seedling emergence , 53 . 16% for 1978 and 53 . 75% for 1979 , 
respectively , and were significantly superior to ot her mulching treatments 
as well as contr ol (Table 1). In control , the emergence was 24 . 43% and 
29 . 75% for the years 1978 and 1979 , respectively . Mulching with wheat straw, 
paddy husk , and wheat husk also had significant increase in emergence com-
pared with contr ol , and were at par among themselves for the year 1978 . How-
ever , for the year 1979, all the treatments significantly differed from each 
other . The order of emer gence for both the years with different mulching ma-
terials was paddy straw > wheat straw > paddy husk > wheat husk > control 
(no-mulching) . The average increase in emergence for two years over control 
was 97 . 30 , 53 . 12, 35 . 73 and 28 . 57% , for mulching with paddy straw, wheat 
straw, paddy husk , and wheat husk, respectively . Thus, there was almost two-
fold increase in emergence when paddy straw was used as mulching material and 
one and a half-fold increase with wheat straw compared with control . 
Table 1 . Effect of different mulches on seedling emergence and yield of soy-
bean 
Treatment Seedling emergence (%) Grain iield (g/ha) 
(mulch used) 1978 1979 Mean 1978 1979 Mean 
Paddy straw 53 . 16 53.75 53.45 25.80 22 . 20 24.00 
Wheat straw 44.45 38.51 41 . 48 24 . 45 20 . 02 22 . 23 
Paddy husk 37 . 37 36 . 18 36. 77 21.51 19.67 20 . 59 
Wheat husk 36 . 60 33.06 34 . 83 22.40 18 . 67 20.53 
Control 24 . 43 29.75 27.09 14.10 16 . 77 15 . 43 
(no mulch) 
C.D. (0. 05) 10.75 2 . 30 7 .40 2.87 
Mulching resulted in significant increase in the grain yield for both the 
years compared with control (Table 1) . The highest grain yields of 25 . 80 g/ha 
and 22 . 20 g/ha were recorded in plots mulched with paddy straw for the years 
1978 and 1979, respectively . Mulching with wheat straw and paddy husk also 
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produced significantly higher yield compared with control for both t he years . 
In 1978, there was no significant difference in yield due to different mulch-
ing treatments among themselves. Significant increase in yield, compared 
with other mulching treatments and control were , however , recorded in plots 
mulched with paddy straw in 1979. No difference in yield due to mulching 
with wheat straw , paddy husk , and wheat husk could be noticed in this year. 
Kaul and Sekhon (1977) reported that there was a spectacular increase in yield 
of soybean ' Bragg ' in the amount of 159.6% in plots trea t ed with rhizobium 
and mulched with whole wheat straw compared to noninoculated and nonmulched 
(control) plots. 
The monsoon season (June to August) in Assam is characterized by cloudy 
weather with high humidity (above 80%) . Temperature and precipitation in-
crease with the advance of the season. The rainy days vary from 18 to 20 
days in a month during these months . The annual rainfall (average of 5 years , 
1976 through 1980) was 309 mm and 388 mm for the months of June and July , re-
spectively . The average maximum and minimum temperature for the correspond-
ing periods were 31.5°C and 24.3°C for June, and 32.2°C and 25.0°C for July , 
respectively. Significantly higher percent of seedling emergence and yield 
could be achieved for both the years, through mulching treatments . Despite 
heavy rainfall during sowing as well as growth periods, it appears that mulch-
ing contributed to seedling emergence by preventing crust formation and re-
ducing the soil temperature. 
A mid-summer temperature of 23.9°C to 25 . 0°C is optimum for soybean 
plant growth (Martin et al., 1976) . The average temperature reported for 
Jorhat conditions appears to be in the higher side and this might have inhib-
ited seedling emergence . It is known that rhizobium cannot f l ourish in high 
temperature. Kaul and Sekhon (1977) reported that mulching caused a consid-
erable reduction in soil temperature (about 10°C) and suggested that this 
might have helped in better establishment and activity of rhizobium. Tilak 
(1976) reported that mulching helped in inducing nodulation of soybean ' Bragg' . 
In the present study, paddy straw contributed an increase of seedling emerg-
ence (97 . 3%) and yield (55.5%) over control. This probably was due to t he 
dual beneficial effects of mulching which prevented crust formation and re-
duced the soil temperature . 
The increase in seedling emergence, as a result of mulching, has consid-
erable significance for heavy rainfall areas. A high correlation (r = 0.994) 
was found between seedling emergence and yield . It may be mentioned t hat , in 
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the present study, extremely low seedling emergence (27%) was noticed in 
norunulched plots . If the increase in emergence could be enhanced s ubs t ant ial-
ly by use of mulches, as found in the present study, a good plant stand in 
the field could reasonably be maintained, which ultimately will result in 
high production . 
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